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INTRODUCTION
Theperformanceof theexistingagriculturalmarketingsystemin developing
countrieshasbeenasubjectof considerabled batein thepastmanyyears..Oneof
the manyissuesof thisdebateconcernstheabilityof thetraditionalmarketing
systemto adoptnewtechnologyandto accommodateanyincreasein agricultural
productivitywithoutleaving"harmful"effectsontheconsumeror onthefarmer.
Otherthingsbeingequal,anyagriculturalmarketingsystemwhichenablesthefarmer
to benefitfromtheadoptionof a newfarmtechnology,atleastasmuchasother
marketparticipantswoulddo,mayberegardedashavingperformed''well''[14].2
Againsthisbackgroundthepresentpaperattemptsto studychangesin the
pricesreceivedby thefarmer,resultingfromtheinteractionof theGreenRevolution
inthePunjabandSindintheSixtieswithagriculturalmarketingin thecountry.
Althoughthe criticsof theGreenRevolutionareyetto beconvincedthat
this "revolution"wasas"green"asis popularlybelieved,onecertainlyfindsthe
increasesinperacreyieldsof wheatand(coarse)riceinthelateSixtiesunprecedented
in thehistoryof Pakistan'sagriculture.3Dueto theintroductionof HighYielding
Varieties,likeMexi-PakwheatandIRRI rice,yieldperacreofwheatincreasedfrom
330kgin 1966-67to 435kgin 1967-68(i.e.32%)andto 473kgin 1969-70(Le.
by43%comparedtothe1966-67figure).Theyieldperacreofrice(allvarieties),onthe
otherhand,increasedfrom393kgin 1966-67to 439kgin 1967.68andto533kg
*ResearchEconomist,PakistanInstituteof DevelopmentEconomics,Islamabad(pakistan).
. See[9] for furtherdetailsof thisdebate.
2Also seeHarris [3], Jones [4;S] andLele [7] for othermethodsof evaluatingtheper-
formanceof thesemarkets.
3SeeGriffen [2] andKhan [6] for a criticalevaluationof theGreenRevolutionpheno-
menon.
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in 1968-69,registeringan increaseof 36percentfor the1966-67-1968-69period
[9,p.155].4
Bothtotalproductionandmarketablesurplusof thesetwocommoditiesalso
increasedsignificantlyduringthisperiod[9]. Theincreasein marketablesurplus
naturallyaffectedsuchmarketingconditionsas transportationand storageof
commodities,and,thereby,alsoaffectedthepricereceivedby thefarmer.More-
over,in Pakistanwherethereis morethanonelevelof agriculturalmarketingand
wherethefarmer'sparticipationi aparticularmarketleveldependson,amongother
things,theamountof themarketablesurplusheholds,an increasein farmpro-
ductivitymustaltertheenvironmentwithinwhichanexchangebetweenthetrader
andthefarmertakesplace.Thefundamentalpremissof thispaperisthatduringthe
GreenRevolutionperiod,asthefarmerhadmoremarketablesurplusinhishand,he
madegreatereffortsto securehisdesiredprice. Thisstrengthenedhisbargaining
positionandallowedhimabetterpriceforhisproduce.
In thispaper,firstaconceptualframeworkis developedto showtheeffectof
theGreenRevolutionphenomenonon differentlevelsof agriculturalmarkets,and
then,throughempiricaltests,thebehaviourof thepricesof wheatandrice(coarse)
in theGreenRevolutionperiodiscomparedwiththatintheearlierperiods.Thefinal
sectionpresentshemainconclusionsof thepaper.
I. MARKETPRICESANDGREENREVOLUTION:
A CONCEPTUALFRAMEWORK
In Pakistan'sprivatesector,thethreetypesof thebetter-recognizedagricultur-
al marketsare:villagemarkets,primarywholesalemarketsandterminalmarkets.5
Villagemarketsare locatedcloseto farmgateandin themvillagetradersbuy
marketablesurplusdirectlyfrom the farmer.Primarywholesalemarkets,are
generallylocatedindistrictownsorinmajorsub-divisionaltowns,suchasJaranwala
in Faisalabadistrict.Hereboth farmersandvillagetradersbringtheirproduce,
whichis usuallydisposedof throughthecommissionagentknownas'arhti'.The
majortrader,knownaspukkaarhti,whoalsoactsasalocalwholesalerandanagent
of tradersin othermarkets,buysmostof thequantitiesbroughto thesemarkets.
Terminalmarketsarethoseto whichall themarketablesurplusnot absorbedby
4SeeMohammad[9,p. 155] for detailsof thesefigures.Sincefiguresrelatingto IRRI rice
alonewerenot availablefor the year1966-67,datafor 'all varieties'wereusedfor calculating
theincreasein riceyieldsperacreoverthegivenperiod.
sFor a detaileddescriptionof thesemarkets,see[9]. Privateagriculturalmarketsusedto
handlealmostall themarketablesurplusof majorfarmoutputs,exceptrice,in theFifties and
Sixties.However,owingto heavyprocurementof wheatby thegovernmentin recentyearstheir
role hasbeensomewhatcurtailed. Neverthelessthey still playa considerablerole in handling
farmproductsatvariousstages.
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villageor primarywholesalemarketsis ultimatelybrought.Karachi,Quettaand
Rawalpindiaresomeof theexamplesof thistypeof markets.Onlypukkaarhtis
conductbusinessinthem.
To studytheeffectof theGreenRevolutiononagriculturalprices,wehave,in
FiguresI, II andIII, shownthebehaviourof supplyanddemandfor acommodity
in thethreetypesofmarketstatedabove.In eachof thethreecases,thesupplyand
demandcurveshaveall the propertiesof ordinarysupplyanddemandfunctions
excepthatheretheyrelatetoasemi-finalproductforwhichthedemandisnotfrom
thefinalconsumerbutfrommarketintermediarieswhopurchaseacommodityfor
resalepurposes.
In drawingthesecurves,wehaveassumedthatthetraderaddssomemargin
to hispurchasepriceto coverhandlingcostswhena productis movedfromone
marketo another.In thisway,PC (thepricereceivedby thetraderwhosellsa
commodityto thehighestlink in thismarketingchannel)is higherthanPT (the
pricereceivedby a sellerin theprimarywholesalemarket)whichin turnishigher
thanPF (thepricereceivedby the farmerby sellinghis producein thevillage
market).Formally
PF < [PT =(PF +MT +HCT)] < [PC =(PT +MC +HCC)] (1)
whereMT is themarketmarginof thetraderwhosellsacommodityin aprimary
wholesalemarket,andHCT is hishandlingcost.SimilarlyMC isthemarketmargin
of thetraderwhosellsin themarketinglevel.'c' andHCC is hiscostof bringing
suppliesto thispoint.
Underthesesimplifiedconditions,onemayexpecthattheincreaseinmarket-
ablesurplusdueto theGreenRevolutionphenomenonwouldshiftthesupplycurve
(88)to SS in eachmarketanddepresstheequilibriumprices,PF,PT, andPC toPF,
andPT, andPc. Thismayhappenbecausetradersindifferentmarketshavelimited
capacityandcannothandlesuppliesbeyonda certainlevel,unlesspriceis scaled
downby theseller.However,if wetakeintoconsiderationthefactorswhichcould
shiftthedemandcurverightward(Le.tohb) inthecasesofallthemarketsandthe
supplycurveleftward(Le.to 88), particularlyin thecasesof lower-levelmarkets,
thendespiteanincreasein theoverallsupplyof acommodity,pricesin thelower
levelmarketscouldgoupinsteadof goingdown. In thecaseof Pakistan'sagricul-
turalmarketsthislatteroutcomeseemsmorelikelyforthefollowingreasons.
1. The numberof traders,particularlyat thevillageandtheprimary
wholesalemarkets'levels,increasedsignificantlyduringthe Green
Revolutionperiod. Basedon 13majormarketsinPakistanit is es-
timatedthaton averagethenumberof commissionagents(arhtis)
.
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in amarketincreasedfrom98in 1965-66to 133in 1967-68,andto
154 in 1968-69(an increaseof 57 percentoverthe numberin
1965-66)[9]. Thismighthavehappenedfor tworeasons:(i) new
volumeofmarketablesurpluswasboundtoexpandtradeateachlevel
and,thus,attractmoretradersintothebusiness;(ii) becauseof the
increasein farmproductivityandtheintroductionof farmmechaniza-
tionduringthisperiod,notallfamilylabourwasrequiredtoworkon
farms,particularlyon thosefarmswhichproducedonly a given
amountof foodstuff.6Somelabour,soreleased,wasexpectedtojoin
alternativeeconomicactivities,tradingin farmproductsandincattle
beingthemostimportantamongthem.An increasein thenumberof
tradersis expectedto increasethenumberof competitorsbiddingfor
farmproducts,whichin termsof FiguresI to III impliesa shiftin
thedemandcurveto1515.7
2. With largequantityof marketablesurplusthefarmeris generally
observedto showa higherdegreeof entrepreneurshipand"selec-
tiveness"in disposingof hisproduce.8This is particularlytruein
countrieslikePakistanwhere,owingto poortransportationfacilities
andimperfectinformation,thefarmerwithsmallamountofmarket-
ablesurplusismorelikelytosellhisproducetothenearestmarketing
pointratherthanto searchfora "better"price.Withlargequantities
in hand,heisexpectedto exploremarketingprospectsatalllevelsof
marketsbeforesellinghisproduce.In thissituation,if thelocaltrader
doesnotofferhimhisdesiredprice,hecouldmovehissuppliestoan
upperlevelmarket. The supplycurvein thelowerlevelmarkets
couldthereforemoveto SS ratherto SSif thefarmerdecidestopart
I
j
6Otherthingsbeingequal,anincreasein productivityof land(N) wouldresultin agreater
useof landanda lesseruseof labour(L) at a givenlevelof output.This happensbecauseat
equilibriumpoint, marginalproductof land (MPN) dividedby rentalvalueof land(PN) must
equalmarginalproductof labour(MPL) dividedby itsprice(PL), andanyincreasein MPN must
tendto increasethe useof N if the equalityis to be maintained.SeeBilas [IJ for a detailed
analysisof thispoint.
7Sucha shift in the demandcurveis not shownto havetakenplacein terminalmarkets,
fIrstlybecauseweweretold by tradersin all themarketswevisitedin connectionwiththispro-
ject thatonlyatthelowermarketinglevelsthenumberof marketfunctionariesincreasedandnot
so muchat the terminalmarketlevel. This is understandablebecauseat thelowerlevelmuch
less capital is required to enter business. Secondly,the argumentpresentedin the text
belowabouta changein the marketingenvironmentwouldalsoindicatethatonly at thelower
levelthedemandcurveshouldshiftto DD.
8It is perhapsfor thisreasonthatthe"large"farmerisobservedto sellmoreof hismarket-
ablesurplusin theupperlevelmarkets.See[9J for evidence.
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fromthe traditionallocalbuyerof hisproduce.In casethe local
traderdecidesto offerhimbetterterms,thiswouldmeanashiftin, ,
thedemandcurvein thesemarketsto DD. It is alsoimportantto
mentionherethatnomatterwhetherthemovebythefarmertotake
his suppliesto anupperlevelmarketis realor potential,thelocal
traderis expectedto offerhimbetterpriceasonlyinthiswayhecan
retainhis shareof thebusiness.Thishecando eitherby cutting
downhis ownmarginor by findingefficientwaysof handlinghis
business.In this processthe farmergetsbetterpriceandtheper-
formanceof themarketingsystemisimproved.
In viewof theabove-statedfactors,thepricesestablishedindifferentmarkets
arelikelytobeasfollows:
PF<PF< [PT=(PF+MT+HTj
PT<PT<[PC=~T+MC+H~]<PC
(2)
(3)
"
MC <MC (4)
"
MT<MT (5)
Oneof the corollariesof the abovemodelis thatwitha largevolumeof
marketablesurplus,notonlyoverspacebutalsoovertime,thefarmerwouldallocate
hissuppliesinsuchamannerthathisnetexpectedpriceisimproved.
MainHypothesestobeTested
Basedontheprecedingconceptualframework,thefollowingmainhypotheses
aretobetestedinthispaper.
1. Theaveragenetprice,receivedbythefarmer,of jhetwomaincommodi-
ties(wheatandrice),9increasedsignificantlyduringtheGreenRevolutionperiod.
2. The marketingmarginof the trader,whichpartlydeterminesthe net
shareof themarketpricereceivedbythefarmer,decreasedduringtheGreenRevolu-
tion.
3. As the GreenRevolutionalsoimprovedthe farmer'sunderstandingof
intertemporalprice formationprocess,storagemarginof the stock-keeper,who
storedagriculturalcommoditiesfor offseasonsales,wentdownduringtheGreen
Revolutionperiod.
9Hereafterthetermricerefersto thecoarsericevarietyunlessstatedotherwise.
.
Pakistan's Agricultural Markets 293
4. Comparedwiththefarmpricesofwheatandriceinprivatemarkets,there
wereno significantchangesin 'floorprices'announcedby theGovernmentduring
theGreenRevolutionperiod.
Thepurposeof thislastpointis to seeif theimprovementin farmpriceswas
theresultof forcesinherentlyworkingwithintheprivatemarketingsystemor of
anyartificialfactor.
In thefollowingsectionwetestthesehypothesesonebyone.
II. METHODSOF TESTINGHYPOTHESESANDEMPIRICALRESULTS
ComparisonofPricesReceivedbytheFannerDuringandBeforethe
GreenRevolutionPeriod
In anidealsituation,thefirsthypothesisstatedabovecouldbetestedbycom-
paringtheactualpricesreceivedbythefarmer,beforeandduringtheGreenRevolu-
tionperiod.Unfortunatelyhowever,thenecessarydataarenotavailableinPakistan.
We,therefore,haveto relyonsecondarydataonmonthlyaveragewholesaleprices
in certainselectedmarketsasreportedin Pakistan[11J .10 Subtractingfarm-to-
marketransportationa dhandlingcostsfromthoseprices,weobtainedpricedata
whichmightbetheclosesttothepricesactuallyreceivedbythefarmer.Usingthese
data(in nominalandrealforms)fromJanuary1955to June 1971forwheatand
from January1960to June 1971for (clean)rice,we estimatedthe following
equations.II
NPit =bo +bIT+b2D+e (6)
R Pit =Co + CI T +c2D + e' (7)
whereNPit Averagemonthlywholesaleprices(nominal)of anith commodity
in a marketat timet, minusfarm-to-markettransportationand
handlingcosts;
RP'1t
=
NPi /Wholesalepriceindex(WPI)of thereleventmonth;t
I°Our choiceof a marketto be studiedherewasmainlybasedon theavailabilityof con-
tinuoustime-seriesof price data for a market.On this criteriononly 13 marketscould be
selected,thelistof whichisgivenin Table1.
11The data for the yearsafter 1971were ignoredbecausethe PakistaniRupeewas
devaluedin January 1972,changingdrasticallythe pricestructuresof domesticandimported
goods.Inclusionof thesedatawouldhavemadeit difficultto separatetheeffectof onevariable
from the others.Also for ricewe couldnot usepaddypriceswhichwereparhapstheoretically
morereleventhereassuch-timeseriesdatawerenot available.
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T Time;January1955to June 1971forwheat,andJanuary1960to
June1971forrice;
=
D A Dummyvariable,whichis equalto one for theperiodfrom
January1967to June 1971(theGreenRevolutionperiod)and
tozerootherwise;and
=
bOtbl, b2andCo.Cl' C2arethecoefficientstobeestimated.bl isexpected
to be positiveaspricesgenerallyriseovertime,butCl maybe positiveor
negativedependingon howpricesof commoditiesunderstudybehavedin
comparisonwithWPI.
dicatingthatthepricesof wheatandricewentup significantlyfromtheirtrend
valuesduringtheGreenRevolutionperiod.
EmpiricalResults
TheOLSestimatesof equations(6)and(7)forwheatarepresentedinTable1
whilethosefor (coarse)ricesaregivenin Table2. Theresultsbasedon nominal
pricestronglysupportourhypothesis.Thecoefficientb2issignificanta the5-percent
levelor lessfor all themarketsandhasthepositivesign,exceptfor theGujran-
walaricemarket. Gujranwalaricepriceshavebeengenerallyundergovernment
control,andhenceappearto haverespondedlittleto changesin theprivatemarket
situation. Theseestimatesshowthaton averagenominalpricesreceivedby the
farmerduringtheGreenRevolutionperiodwentupbythevalueof thecoefficient
b2 whichrangesbetween1.76and4.00for wheatand1.61and22.00forricefor
differentmarkets.
Theestimatesbasedonrealpricesalsosupportourhypothesis,thoughnotvery
stronglyin the caseof wheat.The coefficientC2 for rice is significantat the
I-percentlevelfor all themarketsexceptGujranwala.Forwheatit issignificantat
the5-percentlevelonly in thecasesof Faisalabad,Gujranwala,Okara,Sialkotand
Sahiwalmarkets.For someothermarkets,it issignificantatthe10-percentlevelor
more. In thecasesof KarachiandLahoremarketsthesignof thiscoefficientis
negative,indicatingthattherealpricesofwheatinthesemarketsmighthavedeclined
duringtheGreenRevolutionperiod.Thislatterisnotunexpectedaswepredictedan
increasein farmpricesonlyatthelowerlevelmarket.KarachiandLahorearemore
liketerminalmarkets.
MarketingMarginsduringtheGreenRevolutionPeriod
Calculationof marginsof tradersat differentstagesof marketingrequires
sellingandbuyingpricesat eachstage.Unfortunately,no historicaldataonthis
aspectof pricesareavailablein Pakistan.Theonlyhistoricaldataavailablewere
j
a
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Table1
RelationshipbetweenPricesof Wheat,theTimeVariableandaDummyVariable,
for SelectedAgriculturalMarketsin Pakistan,
January1955to June 1971*
Equation6 usingnominalprices Equation7 usingrealprices
Markets
bo bl b2
F Co ci c2 F
Faisalabad 15.33 0.035 2.83 147.34 13.29 0.018 0.605 23.75
(7.68) (3.61) (2.71) (2.05)
Gujranwala 15.92 0.032 2.66 151.49 13.78 0.017 0.638 21.39
(6.25) (3.25) (2.25) (1.985)
Hyderabad 15.37 0.038 2.80 181.65 13.17 0.019 0.546 20.87
(7.72) (4.20) (2.11) (1.875)
Karachi 16.55 0.043 1.76 240.39 14.02 0.029 -0.296 20.03
(10.38) (2.19) (1.98) (0.863)
Lahore 15.59 0.038 2.08 217.30 13.83 0.021 -0.372 20.66
(7.37) (4.84) (3.37) (1.39)
Multan 15.05 0.039 2.81 164.4 13.07 0.024 0.596 24.12
(6.61) (3.40) (2.74) (1.98)
Okara 14.97 0.039 2.91 137.99 12.81 0.023 0.937 25.98
(6.98) (3.90) (2.73) (2.57)
Peshawar 15.92 0.028 2.42 83.17 13.77 0.018 0.565 18.23
(4.74) (3.32) (1.91) (1.735)
Rawalpindi 15.65 0.031 2.11 103.25 14.06 0.017 -0.215 18.74
(5.64) (2.97) (1.54) (0.215)
Sahiwal 15.17 0.044 2.64 138.99 12.95 0.026 0.896 26.01
(7.26) (2.89) (2.85) (2.32)
Sargodha 14.39 0.034 3.17 101.77 13.03 0.021 0.786 24.65
(5.88) (3.81) (2.39) (1.97)
Sialkot 15.39 0.037 2.86 121.59 13.08 0.022 0.695 22.14
(6.15) (2.97) (2.05) (1.92)
.
Sources:Computationsarebasedon price datafrom [11]. For otherdata,seeMohammad
[9,pp.267-68].
"'Pricesherereferto averagemonthlywholesalepricesreceivedby thefarmer.Figuresin
bracketsaret-values.
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wholesaleprices(WP)andretailprices(RP), whichcouldbeusedto calculatethe
grossmarginof thewholesalerandtheretailertakentogetherP
Accordingly,usingwheatandricepricesweestimatedgrossmarketingmargins
(GM)asfollows:
GM=(RP- WP) (8)
As a percentageof wholesaleprice,
(RG) =(GM/WP)x 100 (9)
Suchcalculationsweremadefortheyearsfrom1955to 1971forwheat,andforthe
1960- 1971periodfor rice for all the marketsmentionedearlier. A summaryof
theseestimatesi presentedin Table3. It canbeseenfromthistablethatcompared
withtheratesof grossmarginsfor 1955-60and1960-66,thoseforthe1967-71
periodaresignificantlyess.Theaveragerateofgrossmargininwheat,forexample,
for allthemarketswas7.2percentforthe1967-71period,whereasthecorrespond-
ingratesfor 1955-60and1961-66are11.48percentand10.74percentrespec-
tively. In thecaseof ricetheaveragemarginfor the1967-71periodwas19.25
percentwhereasit wasestimatedto be23.04percentforthe1960-66period.The
differencesamongtheseratesaresignificantatthe5-percentlevel.
StorageMarginof theStock-Keeper
To testthehypothesisthatthefarmer'ssearchforabetterpriceovertimeand
spacealsoledto adeclinein themarginearnedbytheprivatestock-keeper,weesti-
matedbothgrossandnetoff-seasonchangesinwholesalepriceasmeasuresof storage
margin.In theabsenceof theactualdataonstoragemarginsin thecountry,thiswas
oneof themostsuitablemeasuresonecouldemployforthepurpose.Accordingly
weestimated
GOC =
T
~ (Pt- Ph)t=1
T
(10)
and
T
~ [(Pt-Ph)-(Sct)]t =1
T
(11)
NOC =
.
12Grossmarginincludesbothhandlingchargesandthetrader'smargin.
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Table2
RelationshipbetweenPricesof (Coarse)Rice,theTimeVariable,andaDummy
Variablefor SelectedAgriculturalMarketsinPakistan,
January1960toJune1971*
Markets Equation6usingnominalprices Equation7usingrealprices
bo bl b2 F Co CI C2 F
Faisalabad 24.58 -0.083 12.39 54.02 21.86 -0.081 6.59 21.57
(4.15) (8.47) (6.09) (6.26)
Gujranwala15.56 0.04 1.61 14.74 14.54 0.048-0.539 0.294
(2.95) (1.59) (.449)(0.688)
Hyderabad23.59 -0.087 9.876 37.76 21.01 -0.092 5.197 16.46
(3.25) (5.03) (4.75) (3.63)
Karachi 36.25 -0.069 4.01 39.46 32.56 -0.066 3.747 17.39
(5.53) (2.75) (5.28) (2.39)
Lahore 24.08 -0.077 11.07865.41 21.48 -0.084 .5.79 27.93
(4.86) (9.50) (7.11) (6.65)
Multan 24.03 -0.079 11.44 66.29 21.46 -0.086 6.068 32.34
(4.84) (9.53) (7.39) (7.07)
Okara 20.58 -0.026 10.32 71.53 18.55 -0.042 5.12 17.92
(1.34) (7.27) (2.99) (4.93)
Peshawar 28.28 -0.166 21.06 39.33 25.38 -0.163 13.75 26.23
(4.35) (7.71) (5.69) (6.52)
Rawalpindi NA NA NA NA NA NA NA NA
Sahiwal 23.78 -0.062 10.19 41.34 21.23 -0.072 4.95 16.57
(3.21) (7.13) (5.14) (4.84)
Sargodha 22.98 -0.042 10.73 77.16 20.69 -0.059 5.54 19.16
(2.43) (8.36) (4.52) (5.64)
Sialkot 21.97 -0.06 10.57 54.63 20.69 -0.053 7.52 20.71
(4.09) (8.03) (4.78) (4.93)
Sources:Computationsarebasedonpricedatafrom[11]. Forotherdata,seeMohammad
[9,pp.267-68].
Notes: (i) *Pricesherereferto averagemonthlywholesalepricesreceivedby thefarmer.
Figuresinbracketsaret-values.
(ii) NA=Datanotavailable.
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where SC (StorageCost)=(R +1+L +D) (12)
RGOC=(GOC/Ph)x 100 (13)
RNOC =(NOC/Ph) x 100 (14)
GOCandNOC respectivelydenote'GrossOff-seasonChange'and'NetOff-season
Change'in the priceof a commodityin anymarketin a particularyear;Pt =average
wholesalepriceinthe'off-seasonmonths'(t) (namely,AugustoAprilforwheatand
Februaryto Octoberfor rice), Ph is averagewholesalepricein anymarketin the
'harvestingmonths'(h) (namely,Mayto July forwheatandNovemberto January
for rice),R is rentof thestoragearea,(I) is interestonthecapitalborrowed(or
theopportunitycostof thecapitalinvested),L is lossesin storage(calculatedas
onepercentof thevalueof thestoredcommodity),andD is depreciationof bags
andothermaterialusedin storage.All thecomponentsof thestoragecostswere
calculatedonamonthlybasis.
A summaryof theestimatesof RGOCandRNOCsoobtainedis presentedin
Table4. It is clearfromtheseestimatesthatbothRGOCandRNOCwentdown
duringtheGreenRevolutionperiod. TheaverageRGOCis 8.32percentandthe
RNOCis -4.57 percentin thecaseof wheatfor the1967-71period,whereasthe
correspondingRGOC figuresfor the 1955-60 and 1961-66periods,respec-
tively,are16.45percentand2.99percentandfor RNOCtheyare2.23percentand
0.54percent. In thecaseof rice,the 1967-71figuresarealsolowerthanthe
1961-66figures.Forexample,the1967-71RGOCis 11.21percentandtheRNOC
is -0.65 percentwhereasfor 1960-66therespectivefiguresare15.52percentand
1.68percent.In mostcases,the1967-71figuresaresignificantlyowerthanthose
forthepreviousperiodsatthe5-percentlevelorless.Therefore,thehypothesisthat
thestoragemarginfellduringtheGreenRevolutionperiodcanbeaccepted.
CheckingforOtherConfoundingFactors
Regardingtheresultspresentedso far,it couldbearguedthatthepricesof
wheatandriceincreasedduringthe1967-71periodnotsomuchbecausethemarket
encourgedthistohappen,butbecausethegovernmentraisedfloorpricesandbought
mostof themarketablesurplusatthoseprices.To guardagainstthisproblem,we
calculatedcoefficientsof correlationbetweenfloor pricesand 'privatemarket
prices'invariousmarketsovertheperiodunderstudytodeterminethemagnitudeof
therelationshipbetweenthetwosetsof prices.Wefoundthatthesecorrelation
coefficientsrangedbetween.108and.141in thecaseof wheatpricesandbetween
. 083 and .221in the caseof rice prices. They wereall insignificantevenatthe 10-
percentlevel,indicatingthatduringtheperiodunderstudy,'privatemarketprices'
werenotinfluencedbythe'floorprices'announcedbythegovernment.
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Table3
IntertemporalComparisonof GrossMargins(oftheWholesaleandtheRetailer
takentogether)inDifferentAgriculturalMarketsinPakistan
Wheat Rice(Coarse)
Markets 1955-56 1961-62 1967-68 1955-56 1961-62 1967-68
to to to to to to
1960-61 1965-66 1970-71 1960-61 1965-66 1970-71
Faisalabad 13.18* 9.16* 5.48 NA 25.52** 20.90
Gujranwala10.75* 6.93** 5.05 NA 18.85** ]4.27
Hyderabad 15.75* 10.23* 6.88 NA 23.61* ]9.34
Karachi 10.08*** 21.52* 9.82 NA 26.52*** 24.15
Lahore 7.08 12.62* 9.81 NA 22.45** 19.78
Multan 12.94** 12.84** 11.62 NA 23.14** 20.03
Okara NA NA NA NA NA NA
Peshawar' 6.27 7.08 7.29 NA 24.95** 20.43
Rawalpindi 17.29* 7.19 9.07 NA 22.05** 19.25
Sahiwal NA NA NA NA NA NA
Sargodha 9.18 9.06*** 7.99 NA 20.27* 15.13
Average 11.48** 10.74** 7.02 NA 23.04** 19.25
Sources:Computationsarebasedonpricedatafrom[11]. Forotherdata,seeMohammad
[9,pp.267-68].
Notes:(i) Thenumberof starsonanyfigureindicatesthelevelof significanceatwhichthe
1967-71averageislowerthantheaveragesforpreviousperiods.Thus,
*denotessignificanta I-percent,
**denotessignificantat5-percent,and
***denotessignificantat lO-percent.
(ii) N.A. =Datanot available
J
--
III
Table4 - (Continued)
Sialkot 17.70* 12.30** 7.93 NA 18.27* 12.22 5.06* 1.16 -5.11 NA 5.15* -0.67
16.45*Average
Sources:
Notes:
12.29** 8.32 NA 15.52** 11.21 2.23* -0.54** -4.57 NA 1.68** -0.65
Computations arebasedon price data from [11]. For other data seeMohammad [9, pp. 267-68].
(i) The number of starsindicatesthe levelof significanceat which the 1967- 71 value is lower than the valuesfor previous periods. Thus,
*denotes significant at I-percent,
**denotes significant at 5-percent, and
***denotes significant at lO-percent.
(ii) NA =Data not available
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Table4 w0
0
/ntertemporalComparisonof GrossandNet Off-seasonRiseinAverageWholesalePriceof WheatandRice (Coarse)in Different
AgriculturalMarketsin Pakistan,
/955-56to 1970-71
Grossmargin Net margin
Wheat Rice (Coarse) Wheat Rice(Coarse)
Market
1955-56- 1960/61- 1967/68- 1955/56- 1960/61- 1967/68- 1955/56- 1960/61- 1967/68- 1955/56- 1960/61- 1967/68-
1959-60 1965/66 1970/71 1959/60 1965/66 1970/71 1959/60 1965/66 1970/71 1959/60 1965/66 1970/71
Faisalabad20.17* 13.67* 8.38 NA 13.85* 8.38 5.63* 0.39* -5.92 NA 0.11* -3.21
Gujranwala15.71* 12.69** 9.04 NA 13.56** 10.64 2.09* -0.06** -4.3 NA -0.37 -1.07
2.01** -0.78Hyderabad15.70* 11.74*** 8.96 NA 16.39** 12.45 2.38* -1.06** -3.98 NA .
Karachi 9.22 11.59*** 8.29 NA 13.95 11.80 -4.17 0.91** -4.00 NA 1.15* -0.45 S"'
Lahore 16.38* 13.38* 8.07 NA 17.92** 13.50 2.34* 0.41* -4.57 NA 3.14** 1.24 1::0
s::...
Multan 19.24* 12.18** 9.44 NA 13.73** 10.43 3.99* -0.92** -3.68 NA 0.31** -1.03
Okara 17.17* 12.48** 7.53 NA 14.48** 11.02 2.44* -0.32** -4.59 NA 0.93*** -0.07
Peshawar 15.20* 10.98*** 8.11 NA 15.77* 8.06 -0.06* -2.12** -458 NA 1.74* -3.11
Rawalpindi 14.45* 11.57** 8.01 NA NA NA 0.72 -2.15 -5.01 NA NA NA
Sahiwal 19.26* 12.87* 7.23 NA 17.26** 13.62 3.46* -1.33** -5.09 NA 2.59** 1.32
Sargodha 17.20* 12.01** 8.53 NA NA NA 2.75 -1.38** -4.06 NA NA NA
Continued-
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III. CONCLUSIONS
7. Lele, U. J. FoodgrainMarketingin India:PrivatePerformanceandPublic
Policy. Ithaca:CornellUniversityPress.1971.
8. Mohammad,Faiz. "PricingEfficiencyin AgriculturalMarketsin Pakistan".
Islamabad:PakistanInstituteof DevelopmentEconomics.1977.(Research
ReportNo.106)
9. Mohammad,Faiz. "An Analysisof StructureandPerformanceof Agricul-
turalMarketsin Pakistan".UnpublishedPh.D.Dissertation,SimonFraser
University,BritishColumbia,Canada.January1983.
10. Pakistan.Ministryof FoodandAgriculture.AgriculturalStatisticsofPakistan.
Islamabad.(For 1970,1975and1980)
11. Pakistan.Ministryof FoodandAgriculture.AgriculturalMarketingAdviser.
MarketingandPrices.Karachi.(Variousyears)
12. Pitchard,N. T. "Frameworkfor Analysisof AgriculturalMarektingSystem
in DevelopingCountires".AgriculturalEconomicsResearch.Vol. 21,No.3.
July 1969.pp.78-85.
13. Qureshi,S.K. "ThePerformanceof VillageMarketsfor AgriculturalProduce:
A CaseStudyof Pakistan".PakistanDevelopmentReview.Autumn1974.
pp.280-307.
14. Smith,E. D. "AgriculturalMarketingResearchfor LessDevelopedAreas".
AmericanJournalofAgriculturalEconomics.November1972.pp.666-70.
Oneof thepossiblereasonsfor thisinsignificantrelationshipbetweenthetwo
setsof pricesis thesmallproportionof marketablesurpluswhichthegovernment
usedto buyupto 1968-69.Forexample,in 1964-65thegovernmentprocuredonly
430tonsof wheatwhichwas0.0095percentof thetotalproductionin thatyear.
Similarlyin 1967-68the governmentprocured4554tonswhichwasonly0.072
percentof theyear'stotalwheatproduction.Onlyin 1969-70didthegovernment
procurelargequantitiesof wheat,but that,too, wasthroughprivatemarketing
system,which still allowedthesemarketsto functionwithoutbeingdirectly
influencedby changesin theprocurementschemes.As regards(coarse)rice,the
governmentprocuredpracticallylittleof it until1970-71[11].
It may,therefore,besafeto statethatprocurementschemesof thegovern-
menthadlittleeffectontheabove-mentionedshiftin thepricesofwheatandrice,
receivedbythefarmerduringtheGreenRevolutionperiod.
Ourresultsin thispaperaboutfarmpricesandthetrader'smarginsdonot
supporthepopularpreceptionof theprivateagriculturalmarketsinPakistanthat
theyareincapableof accommodatingi creasesin marketablesurpluswithadequate
rewardto thefarmer.It appearsthat,by allowingbetterpricesto thefarmer,agri-
culturalmarketsin Pakistanratherfacilitatedthe adoptionof high-yieldingnew
varietiesin theSixties.This is asignof theirgoodhealth,whichmustbekeptin
mindwhiledevisinganypolicypackageto furtherimprovetheirperformance.
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